Shear stress abnormalities contribute to endothelial dysfunction in hypertension but not in type II diabetes.
The relative contribution of the various hemodynamic and metabolic mechanisms leading to endothelial dysfunction may be different in specific vascular diseases. Since shear stress is one of the main mechanical stimuli of endothelial cells, the aim of this study was to investigate its contribution to endothelial dysfunction in two distinct vascular diseases, hypertension and type II diabetes. We measured the radial artery diameter at baseline, after ischemic vasodilation and after nitroglycerin vasodilation in 16 untreated patients with high blood pressure, in 15 type II normotensive diabetic patients and in 17 healthy controls. Wall shear stress was evaluated by simultaneous measurements of whole blood viscosity and blood flow velocity. In diabetic patients, whole blood viscosity was significantly higher whereas wall shear stress was similar compared to controls. In hypertensive patients, whole blood viscosity was higher and wall shear stress was lower than in controls. Endothelium-dependent vasodilation was impaired in both hypertensive and diabetic patients (P < 0.01) after adjustment for age, sex, body mass index and postnitroglycerin vasodilation. When adjustments were made for maximal systolic shear stress, endothelium-dependent vasodilation remained lower in the diabetic patients (P < 0.01), but not in those with high blood pressure compared to controls. In hypertension, endothelium-dependent vasodilation is mainly due to a chronic decrease in shear stress (the most important physiological stimulus of the endothelial cells) with no major intrinsic endothelial cell dysfunction. In contrast, in diabetics, the lower endothelium-dependent vasodilation was not the result of an altered shear stress.